Abstract. According to the characteristics of normal education experimental teaching, theory and practice, combined with the biological and ecological characteristics, we design and develop a virtual simulation application using the Unity3D engine, which is an application of logistic growth curve for a mobile terminal. Practice has proved that by adjusting the corresponding parameters students can set parameters for different experiments.
Introduction
With the rapid development of mobile Internet technology, the traditional experimental teaching faces new challenges. Virtual simulation experiment developed by mobile terminal technology and virtual simulation technology provides advanced means, open platforms and high-quality resources for students to carry out exploratory experiments and innovative practices. This paper selects the typical ecological knowledge-logistic growth curve as an example, and introduces the application of virtual reality engine (Unity 3D) methods and key technology development.
Experimental Principles and Background
In population ecology, population growth is a complex problem that is influenced by many factors, such as environmental conditions, nutritional status, birth rate, mortality rate, individual base and the characteristics of generation [1] . The following is logistic equation:
By using the method of separation of the first order differential equation, we obtain the solution of equation. The equation is as below.
The meaning of each symbol in formula is as follows: dN/dt is the predicting growth rate of a given population size; N is the current population size; r is the average growth rate that influences degree of reaction of a particular organism on population; K is the environmental capacity, and K indicates the maximum growth rate of each individual without inhibition [2] .
Design of Simulation Experiment

Application Design Basis
The simulation experiment of logistic growth model is to help students understand the effects of various parameters on population dynamics [3] . According to common teaching experiences, we need to set a red group for the experimental group and a blue group for contrast, using the slider or edit controls to adjust each parameter (as show in Fig. 1 ). 
Key design
The key designs are population simulation and curve simulation. In order to solve the application of cross platform, we apply Unity3D as the rendering engine to realize the application of logistic growth curve. The system needs to achieve the difficulties: (1) Dynamic graphics rendering; (2) The dynamic chart drawing. The system architecture is shown in Figure 2 . 
Experiment
To explore the influence of the change of a parameter on the number of population, we design an experiment to explore the three factors, that is, the initial population size, the population growth rate and the environmental maximum capacity [4] . We will take paramecium as the experimental biology sample. There are three results in the application of logistic growth curve for mobile terminal. The formula 
Experimental Process and Analysis
The experiment process includes three steps. The first step is logistic simulation, and the experimental data is recorded; the second step is real ecological experiment under the help of the staff of biotechnology; the last step is correlation analysis for the simulation experiment data with the real experiment data by using significant test to ensure that there was no significant difference between the simulation data and the real experimental data [5] .
Logistic Simulation Experiment
During the logistic simulation experiment, in order to facilitate observation and comparison, we set up red groups and blue groups. There are more forms of combining for the three parameters, however in this experiment we set two parameters similar, while the third parameters different. This setting method is convenient for observation and comparison. For example, in a red group and a blue group the population size and the population growth rate is consistent, but the environmental capacity is different. Hence, in this paper there are three times of the logistic simulation experiments in total [6] . The process and results of the logistic simulation are as follows: (1) In the red-1 group and the blue-1 group we set the population growth and the maximum environment capacity consistent, but set the initial population sizes different. The data changes of population size in the logistic simulation with time are collected and recorded. The data is shown in Table 1 . (2) In the red-2 group and the blue-2 group we set the maximum capacity of environment and the initial size of the population consistent, but we set the population growth rate different. We collect and record the data changes of population size of logistic simulation with time. The data is shown in Table 2 . Table 2 . Changes of population size with time.
(3) In the red-3 group and the blue-3 group we set the initial size of the population and the population growth rate consistent, but we set the maximum capacity of environment different. We collect and record the data changes of population size of logistic simulation with time. The data is shown in Table 3 . 
The Paramecium Population Growth Experiment and Data Collection
After we get paramecium from lakes, we begin to prepare the Paramecium liquid. The Paramecium experimental results are shown in Table 4 . 
Data Analysis for the Logistic Simulation and the Paramecium Experiment
In order to test the logistic simulation experiment results, we should do correlation analysis with the SPSS software for the simulation data and the Paramecium experiment data [7] . We carry out the correlation analysis for each group data of six with the data of real Paramecium experiment.
Thereby we obtain six analysis results. The analysis results are shown in Table 5 . According to the theory of correlation analysis, if bilateral tail significance is less than 0.05, we will consider that two data are significant correlation. From the correlation analysis results, we can see the data of logistic simulation and the data of real paramecium experiment are highly significance correlation. Therefore the application of logistic simulation we developed is able to mimic the real ecology experiment and it has very important practical value. We believe that this application of logistic growth curve for mobile terminal will promote learning effectively.
